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而近年来发现了一类优秀的 LDPC 码——基于原模图的 ARA 码，它已经被推荐给 CCSDS 作
为深空通信中信道编码的码型之一。因此，本文将 ARA 码应用于磁盘存储系统中，探索如何
构造出适用于磁记录信道的 ARA 码。 
在 LDPC 码的理论基础知识上，文章介绍了原模图、原模图 LDPC 码，着重阐述了基于
原模图的 ARA 码，并给出其性能特性；同时，在传统的 PEG 算法的基础上，本文为原模图
LDPC 码提出了两种算法：改进的 PEG 算法和带有准循环结构的 PEG 算法，这样得到的码型
不仅编码器容易实现，还可以实现高速半并行译码架构。实验仿真表明，两种改进的 PEG 算
法，都可以消去短环，使 ARA 码尽可能达到最大环长，而且这两种算法得到的原模图 LDPC
码的性能相近；而且发现 AR3A 码在码率为 1/2，2/3，4/5 时迭代译码门限低，具有优异的译
码性能。再将 ARA 码联合 Turbo 均衡技术应用于磁记录系统，鉴于 ARA 码的删余特性，本
文设计了适用于 ARA 码的磁记录系统，但是经仿真结果发现 ARA 码在该系统中的性能不是
很理想，因此，本文进一步提出了一类改进的 ARA 码，使其在磁记录系统里拥有良好的性能。
实验仿真结果表明，改进的 ARA 码在磁记录信道下的性能要优于规则 LDPC 码和 ARA 码。 


































  In the contemporary digital information society, with the development of cloud computation and 
more and more Internet applications, the amount of the information is increasing explosively, and 
the requirement for the validity and reliability of the magnetic storage system is growing higher. 
However, in the data storage system, interferences are inevitable. Therefore, error control coding 
and signal processing are the key technology for eliminating these external interferences. Owing to 
its excellent performance, LDPC codes have received wide attention in the magnetic storage 
systems, and JPL have found a family of good LDPC codes. We call it ARA codes based on the 
protograph, which have been recommended to CCSDS as one of channel codes in the deep-space 
communication. The paper applies ARA codes into the disk storage system, and searches for the 
methods by which ARA codes are constructed suitable for magnetic recording channel. 
In the thesis, based on the elementary knowledge of LDPC codes, protograph and protograph 
LDPC codes are introduced. The paper emphatically discusses ARA codes based on the protograph, 
and furthermore its performance characteristics are presented. At the same time, based on the 
traditional PEG algorithm, the paper proposes two algorithms for protograph LDPC codes, which 
are the modified PEG algorithm and the modified PEG algorithm with the quasi-cyclic structure, 
therefore, so the scheme can achieve simple encoding and even high-speed decoding architecture. 
Through the simulation experiments, it's found that two modified PEG algorithm have the ability of 
eliminating short cycles and making ARA code's cycles reach as long as possible. Moreover, the 
simulation figures out that when the rate of AR3A codes is set as 1/2, 2/3, 4/5, they have low 
decoding thresholds and excellent decoding performance. Due to ARA codes’ excellent decoding 
performance, we combine ARA codes with Turbo Equalization applied into magnetic recording 
systems. Considering ARA codes’ puncturing characteristic, we design the modified magnetic 
recording system, which is suitable for the ARA codes. However, the ARA codes cannot achieve 
their inherent excellent performance in the systems. Therefore, the thesis further proposes a family 
of modified ARA codes, which could achieve good performance. The simulations demonstrate that 
the modified ARA codes are better than regular LDPC codes and ARA codes in the magnetic 
recording channels. 
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